BACKGROUND-Despite dramatic positive effects, there is evidence that the androgen receptor (AR) may negatively influence prostate tumor progression. Understanding the AR repressor function and how it is subverted is of particular importance in anti-androgen and AR intervention strategies.
INTRODUCTION
A central dogma regarding development, progression and treatment of prostate cancer is that the androgen receptor (AR) is the major driver of both androgen-responsive and androgenunresponsive tumors (1, 2) . Androgen deprivation therapy results in temporary regression of the majority of prostate tumors when first diagnosed, however, over time tumors become resistant to androgen deprivation therapy and progress with increasing malignancy and mortality. Tumors that are resistant to androgen deprivation referred to as castrationresistant tumors most often express AR and exhibit intact pathways associated with AR signaling (2, 3) . This underpins the idea that even though highly malignant tumors are resistant to anti-androgen therapy they may still be driven by androgen-independent AR signaling within tumor cells (1) . The idea that AR and AR signaling drives progression to and supports castration-resistant cancers is complicated by observations that in some instances castration-resistant patients benefit from androgen replacement therapy (4, 5) . In a prevention study, long term depression of dihydotestosterone (DHT) with 5-(α)-reductase inhibitor finasteride reduced overall prostate tumor incidence but induced a higher grade of tumor (6) . In castrated Nkx3.1;Pten mutant mice, restoration of low testosterone accelerated tumorigenesis relative to restoration of normal levels (7) . Reduction of AR in mice and isolated prostate tumor cells in culture revealed that AR has positive and negative roles in prostate tumor development dependent on the prostate compartment or cell type in which the AR resides (3, 8, 9) . The identification of the cell types in which AR signaling plays a repressor function in tumorigenesis and mechanisms of subversion of the repressor function is of particular importance in design of AR intervention strategies for all stages of prostate cancers.
Differentiated Dunning R3327 adenocarcinomas (DT) that originated in rat prostate constitute a unique model in which both epithelial and stromal compartments travel together in a transplantable tumor (10, 11) . The two compartments are dependent on each other for maintenance of the differentiated and nonmalignant state. The system has been instrumental in dissecting changes in fibroblast growth factor (FGF) isotypes and signaling between stroma and epithelium that occur during tumor progression (12) (13) (14) . Epithelial cells from rat normal prostate and nonmalignant prostate (DT) tumors are characterized by the exclusive expression of the FGFR2 splice variant IIIb that responds to FGF7 and FGF10 from the stroma (10, 15, 16) . In the reverse direction, epithelial cells express FGF9 that acts on stromal FGFR1 and FGFR3 (13, 17) . Generally similar to human prostate cancer, two-compartment DT tumors are well-differentiated morphologically, regress in response to androgen deprivation, but eventually progress to a highly malignant androgen-unresponsive state (18, 19) . AR gene expression without evidence of variants in AR mRNA is retained in some malignant sublines and lost in others. A loss of stromal FGF7 and FGF10-responsive FGFR2IIIb (20) concurrent with the ectopic appearance of normally mesenchyme-associated FGFR1 (11) occurs in epithelial cells during the progression. Forced expression of ectopic FGFR1 in non-malignant tumor epithelial cells by transfection accelerates the malignant phenotype (11, 21) while restoration of FGFR2 to malignant cells retards their malignant properties (11, 22) . This profile has been recapitulated in human prostate and human prostate tumor cells (23) (24) (25) (26) (27) (28) (29) (30) and in prostatic intraepithelial neoplasia (PIN) and prostate cancers induced in genetically altered mice (31) (32) (33) (34) .
Despite the dramatic changes in expression of FGFR isotypes associated with the progression to resistance against androgen deprivation therapy, few studies have directly addressed the relationship between FGFR and AR signaling in prostate tumor cells. In developing mouse prostate, FGFR2 influences prostate morphogenesis directed by androgen, but not prostate secretory function (35) . Here we show that the predominant proliferative epithelial cell type (DTE) that emerges in culture from AR-expressing, nonmalignant two-compartment, androgen-responsive DT tumors (10, 11, 36) do not express AR. Expression of AR by transfection inhibited DTE cell proliferation. Ectopic expression of FGFR1, but not overexpression of resident FGFR2, overrode the negative influence of AR on the DTE cell proliferation. Surprisingly, specifically FGFR1 resulted in a variety of androgen receptor variants (ARVs) in the transgenic AR expression products concurrent with the override. The results support the notion that rare AR-negative epithelial cells with proliferative potential are hidden among the majority AR-positive and responsive prostate tumor cells. Activation of expression of AR inhibits expansion of that population. Ectopic FGFR1 may contribute to castration-resistant prostate tumors by overriding the negative influence of AR on proliferation of specific tumor epithelial cells subject to growth limitation by AR.
MATERIALS AND METHODS

Materials
Oligonucleotides were custom made from Integrated DNA Technology, Inc. (Coralville, IA), radiolabeled reagents were from Dupont NEN life Science Products (Boston, MA) and 5α-dihydrotestosterone (DHT) was from Sigma-Aldrich, Co. (St. Louis, MO).
Tissues and cell cultures
Normal prostate tissues, transplantable Dunning R3327PAP (DT) and AT3 tumors were prepared in Copenhagen rats and tumor derived cell lines DTE, DTE/R1, DTE/R2 were established, maintained and stable expression of FGFR monitored by binding and covalent affinity cross-linking of radiolabeled FGF1 or FGF2 as described previously (11, 20, 21, 37) . Cells grown on cover slides were characterized by immunohistochemistry using antiepithelial cell cytokeratins CK14 and CK8, anti-basal cell marker p63 and antineuroendocrine cell marker synaptophysin. Antigens were retrieved by incubating in citrate buffer (10 mM) for 20 minutes at 100 C. The slides were incubated with 5 percent BSA in TBST buffer for 1 hour at room temperature to block non-specific binding sites, followed by incubating with primary antibodies for 1 hour at room temperature. The sources and concentrations of primary antibodies are: mouse anti-cytokeratin 8 (1:15 dilution) were from Fitzgerald (Concord, MA); mouse anti-cytokeratin 14 (1:100) and mouse anti-P63 (1:150 dilution) from Santa Cruz (Santa Cruz, CA); mouse anti-synaptophsin (1:100) from BD Biosciences (Rockville, MD); and Alexa Fluro 488 goat anti-mouse IgG (1:100). Specifically bound primary antibodies were then probed with respective secondary antibodies labeled with horseradish peroxidase (Bio-Rad Co., Hercules, CA). Immnuolabeled proteins were detected by using TSATM Plus Fluorescence Systems from PerkinElmer (Boston, MA). To-Pro3 iodide (1:200) was used to stain nuclei (Invitrogen, La Jolla, CA).
Stable AR-expressing cell lines DTE/AR, DTE/R1AR, and DTE/R2AR were generated by transfection using CelluFectin (Invitrogen, Carlsbad CA) as suggested by the manufacturer. For cell growth assays, 5 × 10 4 cells per well were seeded in 24-well plates in RD media with 5 percent charcoal-stripped FBS. After the cells attached to the wells, DHT or ethanol (vehicle) was added to the medium at a final concentration of 10 nM or as specified in the text. Cells were harvested at 48, 96, and 144 hr after incubation and the cell numbers were counted with a Coulter counter (Hialeah, Florida). Cell growth rates were expressed as population doubling times. For DNA synthesis assays, 5 × 10 5 cells per well were seeded in 24-well plates in RD media with 5 percent charcoal-stripped serum FBS. After cells attached, the medium was replaced with serum-free RD medium. After culture for 48 hr, the medium was then replaced with 5 percent charcoal-stripped FBS and RD medium containing 0 to 100 nM DHT as indicated in the text. Six hr later, 0.5 μCi/ml of [ 3 H]-thymidine (NEN, Boston, MA) was added. After 6 hr incubation, the cells were solubilized in 0.5 M NaOH after washing with PBS, 10 percent trichloroacetic acid, and then PBS. The radioactivity was quantitated by liquid scintillation counter. Experiments were replicated at least three times. Cell growth data were means ± SD from triplicate samples.
Gene Expression Analyses
cDNAs encoding rat AR mutants were generated with PCR from the AR cDNA template, cloned into pBlueScript SK vectors and sequences verified. PCR was carried out for 30 cycles at 94°C, 60°C, and 72°C for 1 min/cycle using PfuTurbo DNA Polymerase (Stratagene, La Jolla, CA). pBlueScript SK-β-actin was prepared as described (38) . The ARR2PB composite promoter was a gift of Dr. R. Matusik (39) , which was inserted into the pGL3-promoter vector (Promega, Madison, WI). The resultant reporter plasmid was designated as pGL3-ARR2PB-Luc. mRNA was analyzed by the reverse transcription-polymerase chain reaction (RT-PCR) and RNase protection (RPA). Total RNA was extracted with the Ultraspec RNA isolation kit (Biotecx, Houston, TX) according to manufacturer's instruction. For the RT-PCR, AR mRNA was analyzed using sense primer ARP 5 (5′-GCCAGTGCGTGAGGAGAGG-3′) and antisense primer ARP 3 (5′-TCTCTTGCAATAGGCTGCAC-3′), yielding products of 269 base pairs. Five μg RNA extracted from the tissues and cells were converted to cDNA and 10 percent of the RT products were used as the template in reactions. The PCR was carried out for 35 cycles at 94°C, 60°C, and 72°C for 1 min each using TaqDNA Polymerase (Promega). PCR products were analyzed on 1.5 percent agarose gels.
The RPA was carried out with the Hybspeed RPA kit (Ambion, Austin, TX) using the α-[ 32 P]UTP radiolabeled probes indicated in the text transcribed with the Maxiscript kit (Ambion) as described (13) . Rat β-actin mRNA was measured as a control. Unless otherwise indicated, each probe was hybridized with 25 μg of total RNA sample for 15 min and incubated in the presence of Ambion RNase A/T1 for 30 min. Protected fragments were separated on 5 percent polyacrylamide sequencing gels and subjected to autoradiography. Experiments were repeated at least three times.
Protein was measured by immunoblot from monolayer cells lysed with the lysis buffer (20 mM Tris/HCl, pH 7.5, 150 mM NaCl, 1 mM dithiothreitol, 1 percent Nonidet P-40, 20 μg/ ml leupeptin, 20 μg/ml aprotinin, and 1 mM phenylmethylsulfonyl fluoride). Cell lysates were centrifuged at 10,000 × g for 30 min at 4°C. Supernatants were transferred to microcentrifuge tubes and protein determined by the BCA protein assay kit (Pierce, Rockford, IL). Lysates equivalent to 40 μg protein were separated on the SDS-PAGE and electrically blotted onto PVDF membranes, followed by detection with antibodies against AR (N-20 or C-19), cyclin A, cyclin D, p27, and p21 (Santa Cruz Biotech, Santa Cruz, CA), or βactin (Sigma) antibodies. The specifically bound antibodies were detected with the ECLPlus chemoluminescent kit (Amersham Biosciences, Piscataway, NJ) or by the alkaline phosphatase method.
Luciferase reporter assays
DTE cells and transfected variant lines were transfected with pGL3-ARR2PB-Luc DNA and pcDNA3.1-Zeo-β-gal as a transfection efficiency standard, incubated at 37°C for 4 hr, and distributed into 24-well plates in RD medium with 5 percent charcoal-stripped FBS containing 10 μg/ml heparin at 37°C for 16 hr. The medium was then changed to serum-free RD medium containing 10 μg per ml heparin, 2 ng per ml FGF1 or FGF2, and 10 nM DHT. After incubation for 16 hr at 37 °C, the cells were lysed. The cell lysates were transferred to 96-well plates and mixed with 25 μl of luciferase luciferase assay kit (Promega), and the light intensity was measured with a microplate scintillation counter (Packard, Meriden, CT). β-gal activity was determined by the Gal-screen kit (Tropix, Bedford, MA) following manufacturer's protocols. Luciferase activity was normalized to β-gal activity. Relative luciferase expression was defined as fold induction relative to solvent controls unless otherwise indicated. Data were means ± SD from triplicate samples.
RESULTS
AR suppresses cell population growth in AR-negative tumor epithelial cells
Nearly all epithelial cells capable of sustained proliferation in cultures (DTE) from the DT tumor displayed basal cell cytokeratin 14 coincident with basal cell marker p63 (Fig. 1) .
In contrast to normal prostate and slow-growing, non-malignant DT tumors, DTE cultures exhibited only trace AR mRNA levels that could be detected after amplification by RT-PCR ( Fig. 2A) . AR was undetectable by nuclease protection of mRNA (Fig. 2B) and immunoblot of AR protein with anti-AR antibody (Fig. 2C) . To determine whether the AR-deficient cells retained ability to respond to activated AR, we transfected the DTE cells with cDNA encoding the light-emitting reporter luciferase driven by the androgen-dependent ARR2PB promoter. Consistent with the absence of AR, untransfected DTE cells exhibited no response to DHT whereas the transfected DTE/AR cells exhibited a robust response (Fig. 3A) . This indicated that even though devoid of AR, the DTE cells are poised to respond to activated AR once it is expressed.
We compared the effect of DHT on DTE/AR cell population growth. No increase in the cell population was observed. Instead DHT caused a 1.8-fold extension in doubling time of the DTE/AR population (Fig. 3B) indicating that the activated AR restricts cell population growth. Analysis of 3 H-thymidine incorporation confirmed the AR-dependence of inhibition of cell population growth rates and suggested the effect occurs through inhibition of DNA synthesis (Fig. 3C) . Analysis of effect on cell cycle regulatory proteins further suggested that the activated AR likely inhibited cell growth at the G1 to S phase of the cell cycle (Fig.  3D) . Cyclin A was reduced in the AR-expressing cells while cyclin-dependent kinase inhibitors p27kip1 and p21cip1 were increased. Cyclin D1 levels were unchanged.
FGFR1, but not FGFR2 abrogates AR-mediated growth inhibitory effects
DTE cells are characterized by retention of expression of low levels of FGFR2IIIb that is a normal epithelial cell property and the complete absence of normally stromal-derived FGFR1 that often is expressed in and drives malignant tumors (40) . After stable transfection with FGFR1, DTE cells exhibit accelerated rates of cell proliferation and progression to malignancy (11, 21) . This is in contrast to cells transfected with high levels of FGFR2 which have a biphasic effect on cell proliferation and net inhibitory effect on tumor progression (11, 22) . DTE cells transfected with FGFR1 ( Fig. 1) and FGFR2 (not shown) exhibited relative proportions of cells expressing different cytoskeletal markers similar to parent DTE cultures. To determine whether the ectopic expression of FGFR1 could interfere with the negative effect of AR on proliferation of DTE cells, we examined the effect of expression of AR in DTE cells expressing FGFR1 (DTE/R1 cells). Five clonal lines (A-E) of DTE/R1 cells expressing AR based on mRNA (DTE/R1AR cells) were selected for analysis of response to DHT and effect on cell population doubling rates (Fig. 4) . Although baseline AR transcriptional activity was increased in 3 of the 5 clones, a response to DHT was detectable in only one of the 5 lines (Fig. 4A) . This was in marked contrast to DTE cells expressing FGFR2 (DTE/R2) instead of FGFR1 which exhibited a robust response to DHT similar to DTE/AR cells when transfected with AR. Similar to the mixed population of DTE/R1AR cells out of which the five lines were cloned (not shown), none of the FGFR1 and AR expressing clonal lines exhibited the extension of cell population doubling times induced by DHT that was observed in DTE/AR or DTE/R2AR cells (Fig. 4B) . This suggested that the inhibition of cell proliferation rates by transfected AR was abrogated by the concurrent expression of specifically FGFR1. The abrogation of the AR inhibition was independent on baseline AR transcriptional activity and response to androgen.
Co-expression of FGFR1 and AR causes AR variants
To determine whether co-expression with FGFR1 caused alteration of the AR transgene and its expression, we analyzed AR protein by immunoblot in the five DTE/R1AR lines using both N-terminal and C-terminal anti-AR antibodies. The N-terminal antibody revealed in all five DTE/R1AR clones strong bands slightly lower in molecular mass of the presumably full length intact AR in DTE/AR cells (Fig. 4C) . Strikingly, no signal could be detected by the C-terminal antibody indicating a C-terminal truncation in the major AR translation products in all five lines expressing FGFR1. No alteration in AR was detected with either antibody in DTE/R2AR cells (Fig. 4D ).
To test whether co-expression with FGFR1 caused AR mRNA variants in the co-expressing clones, we examined the mRNA expression pattern with nuclease protection probes, one complementary to sequence in the N-terminus and four sequences from the C-terminus (Fig.  5 ). All five DTE/R1AR clonal lines exhibited an intact AR coding sequence for N-terminal residues 55-164 (Fig. 5B ). Clone C mRNA was fully protected by all four probes despite the fact that it did not react with the antibody against the C-terminal 19 amino acid residues (Fig. 4C ) and the negative effect of AR on clone C proliferation was abrogated by FGFR1 (Fig. 4B) . This may indicate a post-translational modification of the AR C-terminus. It is also noteworthy that clone C was the only one of the five DTE/R1AR clones that retained a transcriptional response to DHT (Fig. 4A) . Clone A exhibited alterations in coding regions spanned by all four C-terminal probes, clone B only in probe 800-919, clone D in 717-800 and clone E in probe 800-919. These results indicate that in addition to the general AR Cterminal truncation, the AR mRNA coding sequences exhibit diverse variants induced by coexpression of the AR gene and specifically FGFR1. mRNA variants using the same probes were not observed in the DTE/R2AR cells (not shown).
DISCUSSION
Aberrant expression of FGFR1 and its activating FGF ligands and evolution of resistance to androgen-deprivation are coincident events during progression of prostate tumors (40) . In addition in transplantable xenografts from tissue or cultured cells and in genetically engineered models of prostate cancer hyperactivity of FGFR1 has been demonstrated to drive tumor progression (11, 33, 34) . Evolution of unresponsiveness to withdrawal of androgen (castration-resistance) and expression of FGFR1 has not been directly related. Similar to human prostate cancer, androgen-responsive transplantable Dunning prostate tumors evolve to tumors unresponsive to androgen after androgen-deprivation. The androgen-responsive tumors invariably give rise to androgen-unresponsive epithelial cells in culture (36) that in absence of differentiation-inducing stroma give rise to androgenindependent malignant tumors (20) . Here we show that the androgen insensitive nonmalignant epithelial cells (DTE) that emerge in cell culture from androgen-responsive Dunning prostate tumors are devoid of AR except for trace levels detected by RT-PCR amplification. Introduction of AR into the AR-negative cells inhibited cell proliferation rates. Cells expressing FGFR1 were resistant to the AR-dependent inhibition in contrast to cells expressing the normally epithelial cell resident FGFR2. Tumor cell-associated FGFR1 may drive tumors in addition to or independent of AR through its strong canonical signaling that enhances cell cycling at the G1-S transition and direct anti-apoptotic survival effects. However, our results also indicate that FGFR1 may play a role in evolution of androgenindependence by directly promoting bypass of the growth limiting influence of AR signaling in special cells, or selection of those cells that have bypassed the growth limiting AR effect by other mechanisms.
Understanding the cellular origin and evolution of castration-resistant prostate tumors that arise after failure of androgen-deprivation therapy and are eventually lethal to the host is a critical subject in design of castration-resistant therapy. The prevailing notion is that ARexpressing tumor cells that have bypassed a requirement for external androgen either by AR overexpression, activation of AR by internal factors or gain of function mutations in AR emerge by default after tumor cells dependent on external androgen die out (1, 41, 42) . However, there is increasing evidence that androgen-deprivation therapy unleashes a population of tumor cells whose expansion is normally limited by androgen-activated AR (3, 7, 41) . These are postulated to be intermediate or transient amplifying cell populations subject to normal expansion on demand somewhere between primitive stem cells that do not express AR (43) and fully differentiated and functional luminal secretory cells that are dependent on AR for survival and secretory function (3, 41) . The AR-negative DTE cells described here revealed by selection in cell culture, but hidden among the majority of ARpositive and responsive cells in the parent tumor in vivo (19) likely represent an ARnegative subpopulation within the greater intermediate/transitional cell population whose expansion is limited when AR is expressed.
Abnormal expression of FGFR1 is a frequent observation in prostate tumor epithelial cells and ectopic epithelial FGFR1 has been established as a driver of prostate tumors in animal models (40) . This is in contrast to resident epithelial cell FGFR2IIIb that mediates both growth but also growth-limiting homeostasis-promoting instructions from stroma (10, 11, 15, 16, 44) . Similar to other tumor cell associated genes, expression of FGFR1 may arise in FGFR1-negative epithelial cells by ectopic activation or by emergence of preexistent rare and dormant FGFR1-expressing progenitors. FGFR1 is silent or very low in the epithelial cells of the mature prostate both in vivo and in vitro. However, FGFR1 has been widely implicated in expansion of stem/progenitor cells for lineage transitions (45, 46) which could be a pre-existent source of FGFR1-expressing tumor cells. Similar to AR expression, FGFR1 remains absent from the emergent DTE cells described here after prolonged culture (10, 11) . DTE cells are remarkably resistant to the ectopic presence of FGFR1 and only become susceptible to the tumor-driving effects of FGFR1 after prolonged exposure and adaptation (21) . This is in marked contrast to the observed dampening effects on cell population doubling rates due to overexpression of resident epithelial FGFR2 and expression of AR. Thus DTE cells appear to represent committed epithelial cells defined by exclusive expression of splice variant FGFR2IIIb that have shut down both FGFR1 expression and FGFR1 signaling reception mechanisms. Moreover, they likely represent the population of committed epithelial cells subject to recruitment for differentiation upon AR expression and whose population is limited by expression and activation of AR. Ectopic expression and acquisition of FGFR1 signaling during tumor progression subverts the AR-dependent limitation on expansion of the specialized cell population.
Here we also showed that cells that acquire the tumor-driving effects of ectopic FGFR1 and subvert the negative restrictions on cell growth rates induced by androgen-activated AR invariably exhibit AR variants (ARVs). The variants are diverse among clonal lines, but all have the common feature of truncation at the C-terminus. ARVs result from the presence of specifically FGFR1 since none have been observed in control DTE cells or DTE cells overexpressing resident FGFR2. Most commonly ARVs have been proposed as androgen-independent gain of function selectable drivers of castration-resistant tumors (1, 42) . However, recently ARVs have been shown to be much more diverse among different tumors and tumor models as well as function than previously expected. They can be induced by androgen deprivation, suppressed by androgen and dependent in some cases on intact full length AR (42) . Thus generation and selection for cells expressing inactive or AR-inhibiting ARVs by tumor promoters as ectopic FGFR1 may also be a mechanism for bypass of the negative influence of AR on specific prostate tumor cell populations that are subject to growth inhibition by androgen and AR (3).
In summary, we showed here that the predominant proliferative FGFR2IIIb-positive, FGFR1-negative epithelial cell type (10, 11, 21) that emerges in culture from among the majority of AR-expressing cells of the classic androgen-responsive Dunning prostate tumor is AR-negative. Based on cytoskeletal markers, the cultures are characterized by predominantly basal type epithelial cells. The concurrent presence of cells positive for cytokeratin 8 associated with luminal cells indicates the presence of transitional cells within the cultures. The cell population is subject to restriction upon expression of AR. Ectopic expression of FGFR1, a common property observed in prostate tumors that drives malignancy in animal models, subverts the restrictions imposed on expansion of the cell population by AR. Our results support the notion that there is a minority population of tumor cells that are AR-negative and held in check by activation of expression of AR. This population is unleashed by androgen deprivation therapy and may contribute to castrationresistant malignancies. Ectopic FGFR1 may be a contributing factor in bypass of negative effects of both androgen-dependent and androgen-independent AR. Further work is needed to determine the role of FGFR1-induced ARVs on bypass of the negative restrictions imposed by AR. AR expression in Dunning tumor tissue and cells. AR mRNA expression in the indicated tissues and cells were analyzed by RT-PCR (A) and nuclease protection of total RNA (40 ug) extracted from the indicated sources (B) as described in Materials and Methods. mRNA was protected with the 57-164 probe described in Fig. 4 . C. Cell lysates were subjected to immunoblot analysis with anti-AR antibody. C, control; NP, normal rat prostate tissue; DT, Dunning R3327PAP tumor tissue; AT3, Dunning R3327AT3 tumor tissue; DTE, nonmalignant epithelial cells that emerge in culture from the Dunning R3327PAP tumor. Expression of AR in DTE cells suppresses cell proliferation. A. Luciferase activity was assessed in control DTE and AR-expressing DTE/AR cells after transient transfection with pGL3-ARR 2 PB-LUC and pcDNA3.1-Zeo-β-gal in the presence or absence of DHT. Luciferase activity induced by DHT was normalized and expressed as the relative increase over DTE cells in absence of DHT. Expression of AR assessed by immunoblot is shown in the lower panels. B. DTE and DTE/AR cells were grown in 5 percent charcoal-stripped serum with or without 10 nM DHT. The population doubling times were calculated from time points described in Materials and Methods. C. Cells were grown in 5 percent charcoalstripped serum with DHT added at the indicated concentrations and 3 H-thymidine measured by the sequence described in Materials and Methods. D. Cells were treated with 10 nM DHT or vehicle for 24 hr and lysates then subjected to analyses by immunoblot with the indicated antibodies. Ectopic FGFR1 abrogates androgen response and AR-dependent inhibition of cell growth concurrent with C-terminal truncation of AR. A. The indicated permanently transfected variants of DTE cells were transiently transfected with pGL3-ARR 2 PB-LUC and pcDNA3.1-Zeo/β-gal and relative luciferase activity assess in presence or absence of DHT as described in Fig. 2A . A-E were five different clones of DTE/R1AR cells. B. Cell population doubling rates were assessed in the variant DTE cells in (A) as described in Fig.  2B . C, D. The indicated cell lysates were subjected to immunoblot analyses with anti-AR N-20 against the AR N terminus (upper panel) and anti-AR C-19 against the AR C-terminus (middle panel). (47) . B. Total RNA from the indicated DTE variants and clonal lines cells (Fig. 3) was analyzed by RPA with the indicated probes. Arrows indicate the band corresponding to the full length probe.
